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REPLY  TO  ' 
ATTENTION  OF: 

NEDED 


Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

I  an  forwarding  to  you  a  copy  of  the  Ki.llingworth  Reservor  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
Connecticut  Water  Company,  West  Main  Street,  Clinton,  Connecticut 
06413,  ATTN:  Mr.  Kenneth  W.  Kells. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  thi3  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 

Sincerely  yours, 


Incl 

As  stated 
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MAX  B.  SCHEIDEk 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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The  560  foot  long  dam  is  an  earth  embankment  with  a 
masonry  and  concrete  corewall.  The  top  of  the  dam  is  10  feet 
wide  and,  at  elevation  299,  is  roughly  29  feet  above  the 
streambed  of  an  unnamed  tributary  to  the  Menunketesuck 
River.  Upstream  and  downstream  slopes  are  at  two  horizontal 
to  one  vertical  and  three  horizontal  to  one  vertical 
inclinations,  respectively.  A  stone  filter  and  underdrain 
runs  along  the  downstream  toe  of  the  dam  on  both  sides  of  the 
spillway.  The  40  foot  wide  spillway  may  be  described  as  a 
broadcrested  concrete  weir  of  trapezoidal  cross-section. 
The  concrete  spillway  wingwalls  were  extended  vertically  and 
horizontally  by  means  of  gabions  when  the  downstream  slope 
was  flattened  in  1973.  The  channel  bottom  below  the 
concrete  spillway  apron  is  lined  with  gabions,  as  are  the 
channel  sides.  There  is  a  16  inch  diameter  low  level  outlet 
pipe  and  a  6  inch  diameter  low  level  outlet  pipe  through  the 
dam  from  the  concrete  intake  structure  to  the  downstream 
channel.  There  is  also  a  16  inch  diameter  low  level  outlet 
pipe  which  runs  directly  from  the  reservoir  through  the 
intake  structure  and  dam  to  the  downstream  channel. 
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Downstream  of  Killingworth  Reservoir  is  Kelseytown 
Reservoir  and  dam,  which  is  immediately  upstream  of  several 
residential  structures  in  an  area  possibly  slated  for 
further  development. 

Based  upon  the  visual  inspection  at  the  site  and  its 
past  performance,  the  dam  appears  to  be  in  good  condition. 
No  evidence  of  instability  was  observed  in  the  dam  or  its 
appurtences.  There  are  some  areas  of  seepage  requiring 
monitor ing. 

Based  upon  the  size  (Intermediate)  and  hazard 
classification  (High)  of  the  dam  in  accordance  with  Corps  of 
Engineers  Guidelines,  the  test  flood  will  be  equivalent  to 
the  Probable  Maximum  Flood  (PMF) .  Peak  inflow  to  the 
reservoir  is  3500  cfs;  peak  outflow  (Test  Flood)  is  2560  cfs 
with  the  dam  overtopped  0.9  feet.  Based  upon  our  hydraulics 
computations,  the  spillway  capacity  is  920  cubic  feet  per 
second  (cfs) ,  which  is  equivalent  to  36  percent  of  the 
routed  Test  Flood  outflow. 

It  is  recommended  that  further  studies  be  undertaken  to 
perform  a  more  refined  hydraulic/hydrologic  study  to 
determine  the  best  way  to  increase  the  capability  of  the 
spillway  to  pass  a  greater  percentage  of  the  Test  Flood. 

The  above  recommendation  is  further  discussed  in  Section 
7,  as  are  any  necessary  remedial  measures.  The 
recommendation  and  remedial  measures  should  be  instituted  by 
the  owner  within  2  years  of  his  receipt  of  this  report. 


This  Phase  I  Inspection  Report  on  Killingworth  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opi  nion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspection.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition  of 
the  dam  would  necessarily  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff)  ,  or  fractions 
there  of.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  neccessarily  posing 
a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
KILLINGWORTH  RESERVOIR  DAM 
SECTION  I 

PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority  -  Public  Law  92-367,  August  8,  1972, 

authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New  England 
Region.  Cahn  Engineers,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Connecticut.  Authorization  and  notice  to 
proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a  letter 
of  November  28,  1978  from  Max  B.  Scheider,  Colonel,  Corps  of 
Engineers.  Contract  No.  DACW  33-79-C-0014  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the 
program  are  to: 

(1)  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  requiring 
correction  in  a  timely  manner  by  non-federal 
interests . 

(2)  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal 
dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this 
Phase  I  Inspection  Report  includes: 

(1)  Gathering,  reviewing  and  presenting  all  available 
data  as  can  be  obtained  from  the  owners,  previous 
owners,  the  state  and  other  associated  parties. 

(2)  A  field  inspection  of  the  facility  detailing  the 
visual  condition  of  the  dam,  embankments  and 
appurtenant  structures. 
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(3)  Computations  concerning  the  hydraulics  and 
hydrology  of  the  facility  and  its  relationship  to 
the  calculated  flood  through  the  existing  spillway. 


(4)  An  assessment  of  the  condition  of  the  facility  and 
corrective  measures  required. 

It  should  be  noted  that  this  report  does  not  pass 
judgement  on  the  safety  or  stability  of  the  dam  other  than 
on  a  visual  basis.  The  inspection  is  to  identify  those 
features  on  the  dam  which  need  corrective  action  and/or 
further  study. 


1.2  Description  of  Project 

a.  Location  -  The  dam  is  located  on  a  tributary  to  the 
Menunketesuck  River  in  a  rural  area  of  the  Town  of 
Killingworth,  County  of  Middlesex,  State  of  Connecticut. 
The  dam  is  shown  on  the  Clinton  Quadrangle  having 
coordinates,  latitude  N  41°  21.5'  and  longitude  W  72°  32.1*. 
Killingworth  Reservoir  Dam  is  upstream  of  Kelseytown 
Reservoir  and  dam.  Kelseytown  Reservoir  is  immediately 
upstream  of  2  low  lying  residences  and  an  area  suited  to 
future  development. 

b.  Description  of  Dam  and  Appurtenances  The  560  foot 
long  dam  is  an  earth  embankment  with  a  masonry  and  concrete 
corewall.  The  top  of  the  dam  is  10  feet  wide  and,  at 
elevation  299,  rises  approximately  29  feet  above  the  bed  of 
an  unnamed  tributary  to  the  Menunketesuck  River.  The 
upstream  slope  is  inclined  to  2  horizontal  to  1  vertial  and 
the  downstream  slope  is  inclined  to  3  horizontal  to  1 
vertical.  The  upstream  slope  is  protected  by  riprap  while 
the  downstream  slope  is  grass  covered  down  to  where  a 
processed  stone  blanket  and  underdrain  runs  along  the  toe  of 
the  dam.  The  40  foot  wide  spillway  may  be  described  as  a 
broadcrested  compound  weir  of  trapezoidal  cross-section. 
The  concrete  spillway  wingwalls  were  extended  vertically  and 
horizontally  by  means  of  gabions  when  the  downstream  slope 
of  the  dam  was  flattened  from  its  original  2  horizontal  to  1 
vertical  slope  to  its  present  3  horizontal  to  1  vertical 
inclination  in  1973.  The  channel  bottom  below  the  concrete 
spillway  apron  is  lined  with  gabions  as  are  the  channel 
sides.  There  are  three  low  level  cast  iron  pipe  outlets 
through  the  dam  all  of  which  are  operable.  One  16  inch  low 
level  outlet  is  at  invert  elevation  274.4  and  the  16  inch 
outlet  directly  from  the  reservoir  is  at  invert  elevation 
273.3.  The  6  inch  mud  gate  outlet  is  at  invert  elevation 
273.1.  All  three  outlet  pipes  flow  to  the  spillway 
discharge  channel,  two  of  which  are  shown  in  Photo  4. 


c.  Size  Classification  -  INTERMEDIATE  -  The  dam 
impounds  approximately  1200  acre  £eet  of  water  with  the 
reservoir  level  at  the  top  of  dam  elevation  299.  According 
to  the  Recommended  Guidelines,  a  dam  with  storage  of  between 
1000  and  50,000  acre-feet  is  classified  as  intermediate  in 
size. 

d.  Hazard  Classification  -  HIGH  -  Kelseytown  Reservoir, 
located  approximately  9300  Feet  downstream  of  Killingworth 
Reservoir  Dam,  is  also  located  immediately  upstream  of  2  low 
lying  residential  structures  in  the  initial  impact  area.  A 
breach  outflow  from  Killingworth  Reservoir  Dam,  ,  routed 
through  Kelseytown  Reservoir  without  failure  of  Kelseytown 
Reservoir  Dam,  would  create  an  11.5  foot  wave  at  the  initial 
impact  area,  which  would  have  potential  for  causing  loss  of 
life. 

e.  Ownership  -  Connecticut  Water  Company 

West  Main  Street 

Clinton,  Connecticut  06413 

Mr.  Kenneth  W.  Kells  (203)  669-8636 

f.  Operator  -  Frederick  Bloom 

Division  Manager 
Connecticut  Water  Company 
(203)  669-8636  Ext.  40 

g.  Purpose  of  Dam  -  Public  Water  Supply 

h.  Design  and  Construction  History  -  The  following 
information  is  believed  to  be  accurate  based  on  the  plans 
and  correspondence  available.  The  dam  was  originally 
constructed  in  1895.  As  a  result  of  flood  damage  from  the 
1938  hurricane,  the  dam  was  rebuilt  and  raised.  The 
original  masonry  corewall  was  extended  with  a  concrete  wall, 
new  concrete  retaining  walls  for  the  approach  channel  to  the 
inlet  structure  were  built  and  a  new  spillway  was 
constructed  over  the  original  spillway.  Also,  the  earth 
embankment  was  raised,  the  intake  structure  was  raised,  and 
a  concrete  wall  30  inches  high  was  constructed  adjacent  to 
the  toe  of  the  masonry  core  wall  to  stabilize  it  where  the 
core  wall  was  undermined  during  the  1938  flood. 

Raising  of  the  Dam  -  In  1973,  to  facilitate  the 
raising  of  the  lower  portion  of  the  spillway,  the  downstream 
slope  was  flattened  to  a  3  horizontal  to  1  vertical 
inclination  to  improve  the  dam  stability,  and  a  toe  drain 
was  installed  for  the  length  of  the  dam. 

At  the  present  time,  further  construction  is  being 
considered  in  the  form  of  a  larger  dam  to  be  located 
immediately  downstream  of  the  present  dam. 
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i.  Normal  Operational  Procedures  -  The  16  inch  low 
level  outlet  from  the  intake  structure  is  operable  but  is 
not  used.  The  16  inch  low  level  outlet  directly  from  the 
reservoir  is  used  as  "the  drain  valve  for  the  reservoir", 
and  is  usually  opened  from  late  June  until  mid  October  to  •  • 

augment  the  water  supply  at  Kelseytown  Reservoir. 

1.3  Pertinent  Data 


a.  Drainage  Area  -1.5  square  miles  of  rolling,  wooded 
terrain  which  is  sparsely  populated. 

b.  Discharge  at  Damsite  -  Discharge  from  the  reservoir 


is  from  2-16  inch  pipes  and 
the  spillway. 

1.  Outlet  works  (conduit) : 


2.  Maximum  known  flood 
at  damsite: 

3.  Ungated  spillway 
capacity  @  top  of  dam: 

4.  Gated  spillway  capacity 
at  normal  pool  elev: 

5.  Gated  spillway  capacity 
at  test  flood  elev: 

6.  Total  spillway  capacity 
at  test  flood  elev: 

7.  Total  project  discharge 
@  test  flood  elev: 

c.  Elevation  (ft.  above 
Datumj 

1.  Streambed  at  centerline 
of  dam: 

2.  Maximum  tailwater: 

3.  Upstream  portal  invert 
diversion  tunnels: 

4.  Recreation  pool: 

5.  Full  flood  control  pool: 

6.  Spillway  crest: 

7.  Design  surcharge 
(Original  Design) : 

8.  Top  Dam: 

9.  Test  flood  design 
surcharge: 


6  inch  pipe,  as  well  as  over 


16  inch  outlet  pipe  at 
invert  el.  274.4 
16  inch  outlet  pipe  at 
invert  el.  273.3 
6  inch  outlet  pipe  at 
invert  el.  273.1 

0.9  ft.  over  spillway  (Jan. 
1978) 

920  cfs  §  299  el. 

N/A 
N/A 
N/A 

2560  cfs 
Mean  Sea  Level,  U.S.G.S. 


270  (approx.) 
N/A 

N/A 

N/A 

N/A 

295.5 

N/A 

299 


•  • 


•  • 


•  • 


•  • 
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d.  Reservoir 


I 


1. 

2. 

3. 


1. 

2. 

3. 

4. 

5. 


1. 

2. 

3. 

4. 

5. 


1. 

2. 

3. 

4. 

5. 


Length  of  maximum  pool: 
Length  of  normal  pool: 
Length  of  flood  control 
pool: 

e.  Storage  (acre-feet) 

Recreation  pool: 

Flood  Control  pool: 
Spillway  crest  pool: 

Top  of  dam  pool: 

Test  flood  pool: 


4000+  ft. 
4000  ft. 

N/A 


N/A 

N/A 

1084 

1200 

1200+ 


(See  Appendix 
Section  D-7) 


f.  Reservoir  Surface  (acres) 


Top  dam: 

Test  flood  pool: 
Flood-control  pool: 
Recreation  pool: 
Spillway  crest: 

g.  Dam 

Type: 

Length: 

Height: 

Top  Width: 

Side  Slopes: 

Zoning: 

Impervious  Core: 
Cutoff : 

Grout  curtain: 
Other : 


86+ 

N/A 

N/A 

N/A 

86 


Earth  embankment  with 
concrete  corewall 
560  ft. 

29  ft. 

10  ft. 

2H  to  lv  (Upstream) 

3H  to  IV  (Downstream) 
N/A 

Concrete 
Not  Known 
N/A 
None 


h.  Diversion  and  Regulating  Tunnel  -  N/A 

Type 

Length 

Closure 

Access 

Regulating  Facilities 


»  • 
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i .  Spillway 

1 .  Type : 

2.  Length  of  weir: 

3.  Crest  elevation: 

4.  Gates: 

5.  U/S  Channel: 

6.  D/S  Channel: 

7.  General: 

j .  Regulating  Outlets 
1.  Invert  and  Size: 


2.  Description 

3.  Control  mechanisms 

4.  Other: 


Broadcrested  concrete 

weir 

40  ft. 

295.5 

None 

N/A 

Lines  with  gabions 
To  natural  streambed 


•  • 


16  inch  pipe  at  274.4  •  • 

16  inch  pipe  at  273.3 
6  inch  pipe  at  273.1 
Cast  iron  pipes 
Valves  in  Intake  Structure 
N/A 

•  • 


•  • 
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SECTION  2:  ENGINEERING  DATA 


2.1  Design 

a.  Available  Data  -  The  available  data  consists  of 
drawings"  correspondence,  water  level  records,  and  an 
operations  manual  by  the  State  of  Connecticut,  the  owner, 
and  Metcalf  and  Eddy,  the  design  engineers  for  the  1973 
alterations  performed  on  the  dam. 

b.  Design  Features  -  The  available  data  indicates  the 
design  features  stated  previously  herein. 

c.  Design  Data  -  There  were  no  engineering  values, 
assumptions,  test  results  or  calculations  made  available  for 
the  original  construction  of  the  dam,  the  1938 
reconstruction,  or  the  1973  slope  alterations. 

2.2  Construction 


a.  Available  Data  -  An  as-built  drawing  is  available 
for  the  1938  dam  reconstruction.  A  drawing  of  the  intake 
structure  based  upon  field  measurements  is  also  available. 
A  proposed  plan  for  the  1973  slope  alterations  was  revised 
to  show  proper  revised  contours  as  amended  and  proposed 
during  construction  (See  Section  2.2b).  All  the  above 
drawings  are  available  from  the  owner. 

b.  Construction  Considerations  -  During  the  course  of 
the  1973  slope  alterations,  a  wet  area  was  discovered  near 
the  left  downstream  toe  of  the  dam.  Revised  contours  were 
subsequently  provided  by  the  engineer  and  incorporated  into 
the  construction  of  the  altered  downstream  slope.  These 
revisions  consisted  of  installing  a  berm  on  the  wet  area 
adjacent  to  the  left  downstream  toe  of  the  dam  to  at  least 
elevation  295.  The  filter  and  underdrain  comprising  the  toe 
drain  were  also  extended  across  the  filled  area  to  a  depth 
of  three  feet  below  the  surface.  The  revised 
recommendations  were  presented  in  a  letter  dated  October  25, 
1973  to  the  Connecticut  Water  Company  from  Metcalf  and  Eddy, 
Inc.,  which  is  included  in  Appendix  Section  B  of  this 
report. 

2.3  Operations 

Lake  level  readings  are  taken  daily  in  the  summer  and 
twice  a  week  in  the  winter.  The  spillway  capacity  has 
apparently  never  been  exceeded.  A  formal  operations  manual 
has  been  compiled  for  this  dam  complete  with  emergency 
procedures  in  the  event  of  flooding  or  threatened  flooding. 


2.4  Evaluation 


a.  Availability  -  Existing  data  was  provided  by  the 
State  and  the  owner.  The  owner  made  operations  available 
for  visual  inspection. 

b.  Adequacy  -  The  limited  amount  of  detailed  design 
data  available  made  an  in-depth  assessment  of  the  dam 
impossible.  The  final  assessment  of  this  dam  is  based 
primarily  on  visual  inspection,  performance  history, 
hydraulic  computations  of  spillway  capacity  based  upon 
approximate  hydrologic  assumptions,  and  sound  engineering 
judgement. 

c.  Validity  -  A  comparison  of  record  data  and  visual 
observations  reveals  no  observable  significant 
discrepencies  in  the  record  data. 


SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 

a.  General  -  The  general  appearance  of  the  dam  is  good. 
Inspection  did  reveal  some  areas  requiring  monitoring. 

b.  Dam  -  The  reservoir  level  was  at  approximately  El. 
295.6  at  the  time  of  our  field  inspection. 

Crest  -  The  crest  is  grass  covered  and  in  good 
condition  with  no  signs  of  erosion,  as  shown  in  Photo  7. 

Downstream  Slope  -  The  downstream  slope  is  grass 
covered  with  a  toe  drain  covered  by  processed  stone  running 
along  the  length  of  the  dam.  There  are  no  signs  of  sloughing 
of  erosion  on  the  slope,  and  the  toe  drain  is  in  good 
condition  and  clear  of  debris  and  vegetation,  as  shown  in 
Photo  5.  The  toe  drain  outlet  pipe  exits  from  the  left 
gabion  wall  as  shown  in  Photo  6.  The  owner  reported  that 
water  has  never  been  observed  flowing  from  the  drain  pipe. 

Upstream  Slope  -  The  upstream  slope  is  protected 
with  r iprap.  A  few  feet  of  riprap  could  be  ovserved  below 
the  waterline  and  appeared  to  be  in  good  condition,  while 
the  upper  three  feet  of  riprap  above  the  waterline  is 
covered  with  grass  and  some  sod. 

Downstream  Seepage  -  There  is  a  wet  area  about  30 
feet  by  “315  feet  in  size  immediately  downstream  of  a  berm 
built  against  the  downstream  slope  of  the  dam  and  the  left 
abutment.  The  berm  was  placed  in  1973  to  cover  a  seep 
observed  during  construction  at  Station  3+45,  44  feet 
downstream  of  the  dam  centerline.  Significant  seeps  within 
the  wet  area  were  seen  at  about  Station  3+40,  95  feet 
downstream  of  the  centerline  and  at  about  Station  3+30,  120 
feet  downstream  of  the  centerline.  The  flow  from  the  latter 
seep  is  roughly  estimated  at  several  gallons  per  minute 
(Photo  8) .  None  of  the  seeps  show  evidence  of  soil 
transport.  The  water  contained  rust-colored  floccules  which 
became  more  abundant  when  shaken  loose  by  the  action  of 
walking  just  upstream  of  the  seep.  The  water  from  the  seeps 
feeds  a  stream  flowing  from  the  left  abutment  about  200  feet 
downstream  of  the  dam  centerline.  It  is  possible  th^t  the 
observed  wet  area  is  due  to  groundwater  flow  from  the 
abutment  rather  than  from  the  reservoir. 

A  seep  was  also  observed  at  about  Station  1+40,  150 
feet  downstream  of  the  dam  centerline.  Flow  was  small  and 
does  not  appear  to  carry  any  soil. 
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Spillway  -  The  spillway  is  in  good  condition  as 
shown  in  Photo  1.  Cracks  in  the  concrete  wingwalls  have 
been  sealed  with  silicone  caulking  as  shown  in  Photo  3.  The 
concrete  wingwalls  were  extended  by  means  of  gabions  which 
are  presently  in  good  condition  although  some  erosion  of  the 
downstream  slope  behind  the  gabions  has  occured  (Photo  2)  . 
There  is  also  a  slight  tilting  of  the  gabions  over  the  left 
wingwall. 

c.  Appurtenant  Structures  -  The  intake  structure 
housing  the  gate  valves  For  the  low  level  intakes  and 
outlets  is  in  good  condition.  The  exterior  concrete  is  well 
maintained  and  the  gate  valves  are  all  operational. 

A  series  of  piezometers  exists  at  the  crest  and 
along  the  downstream  slope  at  Station  1+40.  The  piezometers 
are  standpipes  with  3/16  inch  I.D.  plastic  tubes  inside 
them.  Attempts  were  made  to  read  the  piezometers  on  two 
occasions  with  two  different  devices,  but  apparent 
obstructions  were  encountered  preventing  the  instruments 
from  reaching  the  water  level.  In  some  cases,  readings  were 
obtained,  but  it  is  not  certain  whether  they  correspond  to  a 
water  level  or  an  obstruction,  and  thus  are  not  reported. 
In  piezometer  No.  8,  there  was  ice  filling  the  top  of  the 
pipe  containing  the  piezometer  lead  tube.  Piezometer 
locations  are  shown  on  the  plan  sheet  of  Killingworth 
Reservoir  Dam  in  Appendix  Section  B. 

d.  Downstream  Channel  -  The  spillway  channel  is  lined 
with  gabions  immediately  downstream  of  the  spillway  apron, 
and  appears  to  be  in  good  condition. 

3.2  Evaluation 

Based  upon  the  visual  inspection,  it  was  possible  to 
assess  the  dam  as  being  generally  in  good  condition.  The 
following  features  which  could  influence  the  future 
condition  and/or  stability  of  the  dam  were  identified. 

1.  Erosion  behind  the  gabions  could  increase  and 
eventually  lead  to  deterioration  of  the  downstream 
slope. 

2.  The  seeps  observed  downstream  of  the  dam  indicate 
that  probably  the  flow  of  water  occurs  through  the 
foundation  soils  rather  than  through  the  dam. 
Piezometer  readings  taken  in  1974  indicate  a  loss  in 
head  through  the  core  of  about  10  feet  and  a  piezometric 
surface  well  below  the  downstream  slope  and  just  below 
the  drain.  The  seep  at  Station  1+40  is  about  80  feet 


•  • 
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downstream  of  the  toe  and  at  about  the  same  elevation  as 
the  toe.  Thus,  the  origin  of  the  seep  is  probably  a  more 
pervious  layer  in  the  foundation  below  the  piezometers 
such  as  the  top  portion  of  bedrock.  Because  of  their 
location,  the  seeps  do  not  present  an  immediate  problem. 
However,  they  should  be  inspected  as  part  of  the  owner's 
routine  inspection  program  with  attention  given  to 
changes  in  rate  of  flow  or  any  evidence  of  soil 
transport . 

It  is  our  understanding  that  consideration  is  being 
given  to  building  a  new  dam  to  replace  the  present  dam. 
The  new  dam  is  to  be  located  immediately  downstream  of 
the  present  dam. 


SECTION  4:  OPERATIONAL  PROCEDURES 

4.1  Regulatory  Procedures 

There  are  two  inlets  to  the  intake  chamber.  The  upper 
butterfly  valve  is  no  longer  used  and  the  low  level  16  inch 
valve  inlet  is  open  continuously.  The  16  inch  outlet  pipe 
from  the  intake  chamber  is  not  used.  A  16  inch  pipe  running 
directly  from  the  reservoir  through  the  intake  chamber  is 
used  to  regulate  the  water  being  supplied  to  Kelseytown 
Reservoir  and  is  usually  opened  from  late  June  to  mid- 
October  when  the  lake  level  drops  to  1.5  feet  below  the 
spillway  crest.  The  6  inch  mud  gate  valve  outlet  is  usually 
operated  twice  a  year  to  flush  it  out. 

4 . 2  Maintenance  of  the  Dam 

The  dam  is  inspected  monthly  by  the  owner's  engineering 
technician  10  months  of  the  year  and  by  the  owner's  engineer 
and  insurance  agent  for  the  other  two  months.  The  dam  is 
patrolled  twice  a  day  every  day  at  which  time  the  spillway, 
toe  drain,  and  stream  are  checked  for  blockage  or  debris  and 
the  dam  is  checked  for  trespassing,  animal  bur rowings,  or 
other  unusual  activity.  Embankments  and  foundations  are 
inspected  at  regular  intervals  using  a  standard  inspection 
form.  Tree  growth  is  prevented  from  encroaching  on  filled 
area,  and  the  grass  is  cut  at  the  end  of  June  and  August. 
Seepage  areas  are  inspected  twice  a  month  by  the  Division 
Manager.  Any  seasonal  maintenance  is  performed  on  an  as 
needed  basis. 

4.3  Maintenance  of  Operating  Facilities 

The  gate  valves  are  checked  periodically.  Prior  to  our 
inspection,  the  16  inch  and  6  inch  outlets  from  the  intake 
structure  were  last  opened  in  1972.  The  16  inch  low  level 
outlet  not  normally  used  was  opened  for  our  inspection. 
Maintenance  is  on  an  as-needed  basis.  Equipment  for  an 
aeration  system  installed  on  the  reservoir  bottom  is  checked 
once  a  week  by  the  pump  station  attendent  and  maintained  as 
needed. 

4.4  Description  of  Any  Formal  Warning  System  In  Effect 


A  very  detailed  comprehensive  system  of  emergency 
procedures  has  been  established  and  is  published  in  the 
operations  manual  which  is  included  in  Appendix  Section  B. 
The  procedures  include  handling  of  emergencies  at  the  dam 
itself,  notification  of  the  public  officials  or  agencies,  in 
this  case  the  Civil  Defense  in  Clinton,  and  notification  of 
any  downstream  residents  in  potential  flood  areas. 


•  • 
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4.5  Evaluation 


The  operation  and  maintenance  procedures  for  this  dam 
are  very  good.  The  only  maintenance  needed  would  be  to 
render  the  piezometers  described  in  Section  3  operable,  if 
it  is  possible  to  do  so.  ii  « 


•  • 


•  • 
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SECTION  5:  HYDRAOLIC/HYDRO LOGIC 
5.1  Evaluation  of  Features 


a.  General  -  The  reservoir  is  utilized  primarily  as  a 
storage  facility  to  regulate  the  water  levels  in  the 
downstream  Kelseytown  Reservoir,  especially  during  the 
higher-demand  summer  months.  Although  the  initial  impact 
area  is  immediately  downstream  of  Kelseytown  Reservoir  at  2 
residences,  approximately  2  miles  further  downstream  at 
Bushy  Pond  there  are  numerous  low  lying  houses  which  have 
been  flooded  previously  during  heavy  storms. 

b.  Design  Data  -  No  computations  could  be  found  for  the 
original  dam  construction,  the  1938  reconstruction,  or  the 
1973  slope  alterations. 

c.  Experience  Data  -  No  information  on  serious  problem 
situations  arising  at  the  dam  were  found,  and  it  does  not 
appear  the  dam  has  been  overtopped.  The  maximum  height  of 
water  over  the  spillway  was  0.9  feet  during  storm  Ken  in 
January  of  1978. 

d.  Visual  Observations  -  A  culvert  under  an  access  road 
just  downstream  of  the  dam  may  be  washed  out  during  severe 
flooding,  however  flow  from  the  spillway  would  likely  not  be 
affected. 

e.  Test  Flood  Analysis  -  The  test  flood  for  this  high 
hazard,  intermediate  size  dam  is  equivalent  to  the  Probable 
Maximum  Flood  (PMF) . 

Based  upon  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharges",  dated  March,  1978,  peak  inflow  to  the 
reservoir  is  3500  cfs  (Appendix  D-8) ;  peak  outflow  (Test 
Flood)  is  2560  cfs  with  the  dam  overtopped  0.9  feet 
(Appendix  D-12) .  Based  upon  our  hydraulics  computations, 
the  spillway  capacity  is  920  cfs.  (Appendix  D-10) .  The 
spillway  will  pass  approximately  36  percent  of  the  2560  cfs 
Test  Flood  at  elevation  299  (top  of  dam  elevation)  .  If  a 
smaller  storm  equivalent  to  one-half  the  PMF  if  considered, 
the  reservoir  storage  capability  is  such  that  the  peak 
inflow  of  1750  cfs  would  result  in  a  peak  outflow  of 
approximately  980  cfs,  of  which  the  spillway  will  pass  94 
percent . 


f.  Dam  Failure  Analysis  -  Utilizing  the  April,  1978, 
"Rule  o?  Thumb  Guidance  Tor  Estimating  Downstream  Dam 
Failure  Hydrographs",  the  peak  failure  outflow  from  the  dam 
breaching  would  be  24,500  cubic  feet  per  second,  which, 
after  being  routed  through  Kelseytown  Reservoir  by  assuming 
no  failure  of  its  dam,  would  result  in  an  9.7  foot  wave 
immediately  downstream  at  the  2  residences  in  the  initial 
impact  area. 
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SECTION  6:  STRUCTURAL  STABILITY 


E 


E 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations  -  The  visual  observations  did 
not  disclose  any  evidence  of  instability  in  the  dam  or  its 
appurtenances.  The  gabions  over  the  left  spillway  wing  wall 
are  tilted  slightly. 

b.  Design  and  Construction  Data  -  The  design  and 
construction  data  indicates  that  concern  for  the  stability 
of  the  dam  led,  in  1973,  to  the  flattening  of  the  downstream 
slope  and  the  installation  of  a  toe  drain.  Stability  compu¬ 
tations  which  may  have  been  made  at  the  time  were  not  avail¬ 
able  for  review,  and  thus  the  evaluation  of  stability  is 
based  on  visual  inspection  and  on  a  review  of  available 
records,  such  as  the  piezometer  readings  which  are  included 
in  Appendix  Section  B. 

c.  Operating  Records  -  There  were  no  available 
operating  records  indicating  any  instability  of  the  dam  or 
its  appurtenances  since  the  1938  reconstruction. 

d.  Post  Construction  Changes  -The  1973  flattening  of 
the  downstream  embankment  slope  represents  a  significant  im¬ 
provement  in  the  stability  of  the  dam.  No  other  post¬ 
construction  changes  since  the  1938  reconstruction  are 
known . 

e.  Seismic  Stability  -  The  dam  is  located  in  Seismic 
Zone  1  and  in  accordance  with  the  Recommended  Guidelines, 
need  not  be  evaluated  for  seismic  stability. 


•  • 


•  • 


•  • 


.•  • 
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SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 
7.1  Dam  Assessment 

a.  Condition  -  Based  upon  the  visual  inspection  of  the 
site  and  its  past  performance,  the  dam  appears  to  be  in  good 
condition.  No  evidence  of  structural  instability  was 
observed  in  the  dam  or  its  appurtenances.  There  are  some 
areas  of  seepage  requiring  monitoring. 

Based  upon  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharges"  dated  March,  1978,  peak  inflow 
to  the  reservoir  is  3500  cubic  feet  per  second;  peak  outflow 
(Test  Flood)  is  2560  cubic  feet  per  second  with  the  dam 
overtopped  approximately  0.9  feet. 

Based  upon  our  hydraulics  computations,  the  spillway 
capacity  is  920  cubic  feet  per  second,  which  is  equivalent 
to  approximately  36  percent  of  the  routed  Test  Flood  out¬ 
flow. 


b.  Adequacy  of  Information  -  The  information  available 
is  such  that  an  assessment  of  the  condition  and  stability  of 
the  dam  must  be  based  on  the  visual  inspection  and  the  past 
performance  of  the  dam,  and  sound  engineering  judgement, 

c.  Urgency  -  The  recommendations  and  remedial  measures 
presented  in  Sections  7.2  and  7.3  should  be  implemented 
within  2  years  of  the  owner's  receipt  of  this  report. 

d.  Need  for  Additional  Investigation  -  There  is  a  need 
for  additional  investigation  as  recommended  in  Section  7.2 

7.2  Recommendat ions 

1.  Based  upon  the  rough  computations  in  Appendix 
Section  D,  the  dam  spillway  capacity  will  be  exceeded  by 
the  Test  Flood.  More  sophisticated  flood  routing  should 
be  undertaken  by  hydrologists/hydraulics  engineers  to 
refine  the  Test  Flood  figures.  A  study  should  be 
undertaken  and  recommendations  made  to  increase  the 
spillway  capacity  based  upon  the  refined  Test  Flood 
figures. 
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7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures  -  The  owner 
should  incorporate  the  following  measures  into  the  operation 
and  maintenance  plan  for  the  dam. 

1.  The  areas  of  seepage  described  in  Section  3 
should  continue  to  be  monitored  twice  a  month.  A  record  of 
seepage,  complete  with  photographic  evidence,  should  be  kept 
with  specific  attention  to  be  focused  on  changes  in  rates  of 
flow  and  soil  transport. 

2.  The  piezometers  should  be  rendered  operable  if 
possible,  and  read  on  a  periodic  basis.  Records  of  readings 
should  be  kept. 

3.  The  present  system  of  monthly  inspection  of  the 
facility  is  good  and  should  be  continued.  Future 
inspections  should  include  the  operation  of  all  gates  and/or 
valves  at  least  twice  a  year. 

4.  The  surface  erosion  of  the  downstream  slope 
behind  the  spillway  channel  gabions  should  be  repaired  and 
steps  should  be  taken  to  preclude  future  erosion. 

7.4  Alternatives 


This  study  has  identified  no  alternatives  to  the  above 
recommendations  and  remedial  measures,  short  of  the  con¬ 
struction  of  the  presently  proposed  new  dam  designed  to 
replace  the  existing  dam. 


•  • 


•  • 


»  • 


»  • 


•  • 


I  .  • 
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Date  5  1*363 


..SUPERVISION  or  DAMS 
.•  INVENTORY  DATA 


'■  V  ,v  . 

•»*  A,V»* 


Name  of  Darn  or  Pond1  If  ILL  lK)6»u>ou.Ttf _ Ac  $£Tl\/o 


Code  No. 


jb '  ^-3  U  o.& 


Nearest  Street  Location  flouts  Up 


Town 


kU-UV'J6-u>oR.Ttf 


U.S.G.S.  Ouad.7  C-UAJTS*>  . 


V*  l,a‘  . 

*  -.**•»'  T  • 

Name  of  Stream 

Owner  TWt  tft^A^A/cCTjC^T  \jJA Tt (t  i <5A( 

- ....  V>  ~  - - - - 

Address  '  CH*j  TQ^  _ _ ‘ _ 


.V  .  ,  '■  ■**"•.**$*&$  .it 

c; t-MW 

■ ' •  *  -  fit  *  »4 ?  •  I  .* 

'  •  -v.  >^**:;* 


•^7 


Lov  <i  i  -3<A  |  ”  - 

.  i.r.;  .•  .v-  •  -  * 

LA4' /“:  7-, 


,  'V-  \ '  * 


.  *  V7: 

■  .  •  '  .  .  ;  •  •  4-  ; 

7/?J 


Pond  Used  For 


UJATfO-  SofM 


)<*'**• 

V* 

1  ,43* 


Dimensions  of  Pond:®  Width  Length  4o^»  ^T  Area 

Total  Length  of  Dam*  Fg£T  V«3q  Length  of  Spillway  .V ^  • 

'  •’  ..  *  - 

Location  of  Spillway  '  tofiT  fc^iD  o£  D/A/n _ -  - . — 

Height  of  Pond  Above  Stream  Bed  FtTeT  _  r  . .  . . — . . 

Height  of  Embankment  Above  Spillway  4  ?6tT 

Type  of  Spillway  Construction  ^QNt  ftcfi:  _ _ • 


Type  of  Dike  Construction 


u/'Rth 


Downstream  Conditions  v*3oot>$  Rq  UTf  Bo 


Summary  of  File  Data  S7 f  / 


Remarks 


I  • 


Would,  Failure  Cause  Damage? 


Class 


ri‘- 


department  of  environmental  protection 

WATER  AND  RELATED  RESOURCES 
State  Office  Building 
Hartford,  Connecticut  06115 _ 


APPLICATION  FOR  CONSTRUCTION  PERMIT  FOR  DAM 

Owner  The  Connecticut  Water  Company  Date  June  28,  197^ _ 

P.O.  Address  West  Main  Street _  Tel.  No.  669- oh  2b _ 

Clinton.  Connecticut  06413 _ 

Location  of  structure: 

Town  Killlngworth _  Shown  on  USGS  Quadrangle  Clinton.  Conn. 

Name  of  Stream  None  at  2  inches  S0U?.h  of  Lat. 41 °?2 • 20" 

~~  otocron  —  - 1 - 

and  1  Inches  east  of  Long.  72°  32  *  20" 
Directions  for  reaching  site  from  nearest  village  or  route  intersection: 

From  intersection  of  Rt .  80  and  Rt .  81  in  Killingworth.,  proceed  East 
on  Rt .  80.  _ _ 

This  is  an  application  for:  (Ne^?tot6*rMgfcig?n5  (Alteration)  feegaig)  (foewnayal) 

(check  one  or  more  of  above) 

This  pond  is  to  be  used  for:  Drinking  water  supply  _ _ _ 

“TmalcT) 

Dimensions  of  Pond:  width  2,000  ft.  (max.  )length4 .000  ft.  area  86a. 

Maximum  depth  of  water  immediately  above  dam:  21  ft. _ _ _ 

Total  length  of  dam: _ 420  ft.  _ 

Length  of  spillway: _ 40  ft .  _ 

Height  of  abutments  above  spillway:  varies _ 

Type  of  spillway  construction:  concrete _ 

Type  of  dike  construction:  Earthwork  with,  masonry  corewall _ 

Spillway  section  will  be  set  on:  aberixaskV  (Gravell  (Ofoayii  C&tm _ 

(check  one  of  above) 

Remarks:  Work  consists  of  flattening  downstream  face  of  dam  to  3:1  slop-.. , 

raising  lower  portion  of  spillway,  and  appurtenant  work. _ 

Signed. /■>*<— 

(owner) 

Name  of  Engineer,  if  any:  Metcalf  &  Eddy _ 
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Metcalf  &  Eddy,  Inc. I  Engineers 

Statler  BuihJmij/Boston,  Massachusetts  021 16  (617)423-5600  TWX  710321-6365  Cable  MtTEDD  -BOSTON 


July  3,  1973 


J-2695 

Mr.  William  F.  Guillaume 
Vice  President  -  Operations 
The  Connecticut  Water  Company 
West  Main  Street 
Clinton,  Connecticut  06413 

Dear  Mr.  Guillaume: 

Enclosed  are  gradation  data  pertaining  to  the 
suitability  of  on-site  materials  for  use  in  flattening 
the  sxope  of  the  Killingworth  Reservoir  Dam. 

Sieve  analyses  were  run  on  soil  samples  taken 
from  the  dam  and  from  potential  borrow  sites  at  the 
north  end  of  the  reservoir.  The  analyses  indicate 
that  this  borrow  site  area  contains  material  suitable 
for  use  on  dam. 


Very  truly  yours. 


METCALF  &  EDDY,  INC 


Edward  Morrison 
Project  Engineer 


EM: bj  s 


New  York  Palo  Alto  Chicago  New  Haven 


LABORATORY  NO. _ 

FIELD  SAMPLE  NOS. 
DATE  TESTED 


ACCT.  ABBR. 

ACCT.  NO. _ Z.  6  7-*~ 

TESTED  BY  •  - 


Metcalf  &  Eddy,  Inc.  |  Engineers 

Starter  Building/Boston,  Massachusetts  02116 1 617)423-5600  TWX  710  321-6365  Cable  METEDD-BOSTON 


October  25,  1973 


CSD-2857 

Mr.  William  P.  Guillaume 
Vice  President  -  Operations 
The  Connecticut  Water  Company 
93  West  Main  Street 
Clinton,  Connecticut  06413 

Dear  Mr.  Guillaume: 

During  the  work  of  flattening  the  downstream  face  of  the 
Killingworth  Reservoir  Dam  to  a  3:1  slope,  a  soft  area  was  en¬ 
countered  at  Station  3+45,  44  feet  right  (downstream)  of  the 
dam  centerline.  Excavation  of  the  soft  area  was  attempted 
carefully  noting  the  entrance  of  any  water.  At  about  3-1/2  feet 
deep,  water  started  entering  the  excavation  from  the  dam  side. 
Rather  than  risk  any  loss  of  material,  the  excavation  was  imme¬ 
diately  backfilled  and  compacted  using  the  same  granular  material 
being  used  for  the  slope  filling. 

After  field  review  of  the  situation  on  October  18  and  19, 
1973,  we  recommended  that: 

1.  Pill  be  placed  over  the  entire  soft  area  to  a 
minimum  elevation  of  295  ft.,  and 

2.  The  filter  and  underdrain  pipe  be  extended 
across  the  filled  area  at  a  depth  of  3  feet 
below  the  surface. 

By  filling  the  295,  a  sufficient  weight  of  material  is 
added  to  resist  any  tendency  to  lift  the  embankment  by  pressure 
because  of  blocking  off  a  path  of  free  drainage.  By  extending 
the  underdrain  across  the  fill,  we  ensure  that  seepage  will  not 
reach  the  surface,  thereby,  creating  a  wet  or  spongy  area. 
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New  York  Palo  Alto  Chicago  New  Haven 


Mr.  William  P.  Guillaume 
October  25,  1973 
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STATE  OF  CONNECT1 '  (IT 


n*T A RTMENT  OF  ENVIRONMENTAL 

Sr  ah:  Offick  Hiiiijhsc.  I  iarho/.k, 

HATER  A,  ID  RELATED  RESOURCES 
CERTIFICATE  OF  APPROVAL 


<-’>  ! 


MOM 


*  ■  »**  1 1 ' 


The  Connecticut  Veter  Company 

west  Mein  Street 

Clinton,  Connecticut  06413 


7  Dtceabex  1973 


Gentlement 


TO! IN:  Killlngworth 
RIVER:  Menunketeeuck  River 

TRIBUTARY:  Unnaaad 
CODE  NO:  k-2 


■A;iE  AND  LOCATION  OF  STRUCTURE:  Killingworth  Reservoir  Oea  located  on  en  unnamed 
tributary  to  the  Menunketeeuck  River  in  the  town  of  Killingworth. 


•  • 


•  • 


•  • 


•  • 


DESCRIPTION  OF  STRUCTURE  AMO  WORK  PERFORMED:  Work  consisted  of  flattening  the 
downs trees  face  of  the  axlatlng  den  to  a  3s I  slope  and  raising  the  lower 
portion  of  the  epillwey  according  to  plane  prepared  by  Metcalf  4  Eddy,  dated 
J  |  3  July  1973. 


CONSTRUCTION  PERMIT  ISSUED  UNDER  DATE  OF:  27  JUly  1973 


This  certifies  that  the  work  and  construction  included  in  the  plans 
submitted,  for  the  structure  described  above,  has  been  completed  to  the 
satisfaction  of  this  department  and  that  this  structure  is  hereby  approved 
in  accordance  with  Section  25-114  of  the  1971  Supplement  to  the  General 
Statutes. 

The  owner  is  required  by  law  to  record  this  Certificate  in  the  land 
records  of  the  town  or  towns  in  which  the  structure  is  located. 


Daputy  CoMoiaion at 
Preservation  and  Conaorvatlon 


I  . 


i  • 
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Metcalf  &  Eddy,  Inc.  |  Engineers  &  Planners 

Statler  Buildmg/Boston.  Massachusetts  021 16  (6 1 7)423-5600  TWX  710  321-6365  Cable  ME  l EDO  UOSTON 


J-2161 


March  24,  1975 


Mr.  William  P.  Guillaume 

Vice  President  -  Operations  ^  # 

The  Connecticut  Water  Company 

West  Main  Street 

Clinton,  Connecticut  06413 

Subject:  Phreatic  Surface 

Killingworth  Reservoir  •  • 

Dear  Mr.  Guillaume: 

Based  upon  the  periodic  piezometer  readings  obtained  at 
the  Killingworth  Reservoir,  phreatic  surfaces,  at  different 
dates  and  reservoir  stages,  have  been  plotted  on  a  typical  •  • 

cross  section  of  the  dam  at  the  piezometer  locations. 

Examination  of  these  plots  indicates  that  the  phreatic 
surface  is  being  well  contained  within  the  reconstructed 

downstream  slope.  The  maximum  level  shown  is  on  January  31,  1974  -  — . — 

and  December  13,  1974,  when  the  reservoir  level  was  295-7  feet  •  • 

or,  about  0.2  feet  above  the  spillway.  With  additional  increase 
in  height  it  would  appear  that  the  phreatic  surface  would  be 
intercepted  by  the  toe  drain. 


Very  truly  yours, 
METCALF  &  EDDY,  INC. 


Project  Manager 


EBM : le 


Enclosures 


•  • 


•  .  • 
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OPERATIONS  AND  MAINTENANCE  MANUAL 
KILLINGWORTH  RESERVOIR 
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Patrolman  -  Walter  Albrecht 
Division  Manager  -  Fred  Bloom 

Standby  (Clinton  Answering  Service ) 
Chief  Engineer  -  William  Guillaume 
Construction  Engineer  -  Kenneth  Kells 
Quality  Engineer  -  James  McQueen 
Killingworth  Police 
Clinton  Police 
DEP  -  Spill 


663-1535 

office  669-8636  ext.  40 

home  669-7383 

669-5338 

669-5463 

767-0535 

388-3914 

346-6616 

911 

566-3338 
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KII.TJNGWOKTH  RESERVO! I! 
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Killingworth  Reservoir  is  a  water  storage  reservoir  for  the  Gui 1 ford -Chester 
Division  of  The  Connecticut  Water  Company.  It  is  located  approximately  1,000  feet 
north  of  Route  80  and  10,000  feet  east  of  Route  Bl  in  Killingworth,  Connecticut. 

Vho  storage  capacity  of  the  reservoir  is  220,625,900  gallons.  The  flow  over  the 
spillway  or  through  the  gateliouse  feeds  a  tributary  of  the  Mermnketcsuck  River 
\a-ii  cli  leads  to  Kelsey  town  Reservoir.  The  purpose  of  this  reservoir  is  to  maintain 
the  level  of  water  at  Kelsey town. 

When  the  level  of  Kelsey  town  drops  to  l|-  feet  below  spilling,  the  valve  marked 
J6"  blowoff  gate  valve  in  the  gatehouse  of  Killingwort.h  Reservoir  is  opened  seven 
full  turns  to  augment  Kelseytown.  This  is  the  normal  flow  out  of  the  reservoir  ard 
equals  approximately  2.0  MG1) .  It  usually  takes  about  ?4  hours  for  this  flow  of 
water  to  have  an  effect  at  Kelseytown.  As  more  or  less  water  is  needed  at  Kelseytown 
the  gate  is  adjusted  accordingly.  This  is  accomplished  by  the  Division  Manager 
and  is  based  on  weather  conditions  and  the  level  of  water  at  Kelseytown.  In  general, 
the  valve  is  opened  from  late  June  to  mid  October.  The  average  summer  drawdown 
is  about  four  feet.  During  the  drought  of  1964,  the  level  of  the  reservoir  was  down 
10.9  feet.  See  attached  graphs,  ’flood  flow:;  have  been  read  as  high  as  .16.90  feet 
(0.9  feet)  over  the  spillway.  This  occur -cd  during  stora  "Ken"  in  January  1978. 
Generally  the  reservoir  is  down  when  hurricanes  come  which  allow  for  some  storage. 

four  other  gates  are  present  in  the  gatehouse  of  Killingworth.  bee  CWC  drawing 
GC-81.  They  are  labeled  on  the  floor  of  the  gateliouse  as  follows: 

16"  lower  inlet 
16"  upper  inlet 
l6"  lower  outlet 
6"  mud  gate 

It  is  important  to  realise  that  the  screens  in  the  gatehouse  have  been  r-  moved 
.and  the  augmenting  flow  through  the  1.6"  blowoff  is  actually  the  drain  valve  for  the 
reservoir.  Ail  gatevalves  we  10  last  operated  In  19/2. 

The  entrance  to  Killingworth  has  been  fenced  and  the  access  gate  is  locked  at 
all  times.  The  reservoir  is  patrolled  twice  a  day  at  various  hours.  His  patrol 
of  the  area  includes: 

a.  )  A  check  of  the  spillway  for  debris  and  obstacles 

b.  )  A  check  of  the  stream  downstream  of  the  spillway 

c. )  A  check  of  the  drainage  from  the  too  drain,  and 

d.  )  Any  unusual  activities,  e.g.  motorcycles,  horseback  rider:;,  dead 

animals,  a>  burrows,  etc. 
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Trespassing  is  not  allowed  on  Water  Company  lands.  All  problems  and  violation 
are  reported  to  the  Division  Manager  as  soon  as  possible.  In  addition  to  the 
patrolman,  once  a  week  the  pump  station  attendent  inspects  and  maintains  the 
aeration  equipment  at  the  reservoir. 

Inspections  of  embankments  and  foundations  are  Inspected  at  regular  intervals 
using  fora  CWC  E-19-  A  copy  of  a  typical  inspection  report  is  attached.  Tree 
growth  along  the  artificial  fill  area  is  closely  monitored  and  should  not  encroach 
upon  fill  area.  Visual  inspections  of  seepage  areas  are  done  twice  a  month  by  the 
Division  Manager.  Seasonal  maintenance  is  done  as  required. 

The  stream  crossing  downstream  of  the  spillway  is  maintained  by  the  Water 
Company.  Water  quality  of  the  Killingworth  Reservoir  is  monitored  and  sampled 
regularly.  Water  Company  lands  near  the  reservoir  are  managed  by  Connwood  of 
Rockfall,  Connecticut.  The  long  range  plan  for  Killingworth  Reservoir  includes 
increasing  the  storage  capacity.  Preliminary  plans  have  been  developed. 

Copies  of  this  manual  are  distributed  to  the  Division  Manager,  Patrolman, 
and  Engineering  Department. 


Additional  reference  for  Killingworth  Reservoir 

1.  )  Reservoir  k  Dam  Inspection  Reports,  G-C  Division 

2.  )  Surface  Water  Book 

3.  )  Blood  Levels 

4.  )  CAG  1140,  1239  and  1729 


VFS/be 

12/12/73 
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EMERGENCY  PROCEDURES 
FLOODING  OR  THREATENED  FLOODING 


When  the  weather  or  weather  forecast  indicates  a  potential  for  flooding, 
the  following  procedures  shall  be  initiated  by  the  Division  Manager  and  maintained 
throughout  the  flooding  or  threatened  flooding  period.  These  procedures  apply  to  . 
the  Killingworth  Reservoir. 

1.  )  Alert  sufficient  men  and  officers  to  standby  status  so  available  when  nec-ded. 

2.  )  Maintain  a  log  of  incidents,  actions  taken  and  oJier  pertinent  data. 

3.  )  Check  inlet  screens  more  frequently  to  make  sure  not  plugged  or  damaged. 

4.  )  Open  blowoffs  and  drop  reservoir  levels  where  applicable.  Be  careful  that 

opened  blowoffs  don't  aggravate  a  flooding  or  erosion  problem  downstream. 

5.  )  Doublecheck  spillways  to  make  sure  clear  of  all  debris  and  other  obstacles. 

6.  )  Check  drainageway  upstream  and  downstream  from  our  source  to  make  sure  that 

all  culverts,  bridges,  narrow  channels,  etc.,  are  clear  of  obstructions. 

Tne  upstream  check  is  to  prevent  temporary  log  jamming  or  culvert  blocking 
that  might  later  be  released  and  cause  swamping  of  the  source.  The  downstream 
check  Is  to  prevent  backwater  flooding.  Any  potential  obstructions  noted 
shall  be  reported  to  the  state,  town  highway  or  other  responsible  official. 

If  unavailable  or  no  action  is  taken,  the  D. M.  shall  arrange  for  its  removal 
if  the  flood  threat  Is  serious. 

An  accurate  and  current  watershed  map  must  be  available  to  aid  In  selecting 
sites  to  check.  (See  Surface  Water  Book) 

7.  )  Sandbag  materials  should  be  arranged  for  prior  to  actual  usage  when  suppliers 

are  available.  Life  jackets  should  be  available  for  men  working  in  or  over 
flood  waters. 

8. )  Sea  serpents  and  other  oil  containment  facilities  should  be  arranged  for  in 

case  of  vehicular  or  non-vehicular  oil  spills  on  watersheds.  A  list  of 
pollution  control  companies  should  be  available  with  names,  addresses, 
telephone  numbers  and  other  pertinent  data.  (Sec  catalog  file:  Oil  Spill  oo 
Cleanup) 

9.  )  Report  any  oil  spill  to  the  State  Department  of  Environmental  Protection, 

telephone  566-3338,  Hartford,  during  normal  office  hours.  At  other  hours, 
call  State  Police. 
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10.  )  After  heavy  winds  or  heavy  rainfall,  but  before  flooding,  doublecheck 

drainagev.'ays,  spillways,  culverts  and  bridge  again.  Check  entire  dam  for 
beginnings  of  possible  washout.  If  any  questionable  areas,  repair  or  contact 
Engineering  Department  for  immediate  inspection. 

11.  )  Check  all  facilities  for  effects  of  erosion  or  other  water  damage.  Include 

elevated  storage  tanks,  standpipes,  concrete  basins,  diversion  works,  wells, 
pumping  stations,  dam,  dikes,  offices,  storage  sheds  and  storage  areas. 

Take  the  necessary  corrective  or  precautionary  measures  to  prevent  or 
minimize  loss.  For  structures  like  elevated  storage  tanks  and  pumping 
stations,  pay  particular  attention  to  erosion  near  the  foundations. 

12.  )  Where  necessary,  get  power  company  to  cut  off  power  to  stations  subject  to 

flooding.  Remove  chemicals,  especially  fluoride  and  chlorine,  to  prevent 
safety  hazards  when  entering  building  later. 

13.  )  When  high  water  occurs,  maintain  a  watch  at  the  sources,  sandbagging  where 

necessary  to  contain  overflow  in  spillway  or  other  location  safe  from  serious 
erosion.  Check  downstream  of  dam  on  dam  face  and  below,  for  active  or 
potential  water  boils  and  sandbag  around  them  as  needed. 

14.  )  Where  unusually  high  flow  over  the  spillway  of  one  of  our  reservoirs  may 

affect  downstream  flooding,  set  up  a  reporting  system  with  the  local  Civil 
Defense,  police,  fire  or  other  responsible  agency  and  give  them  data  on  flow 
over  the  spillway.  This  may  aid  them  in  deciding  when  to  evacuate  downstream 
dwellings. 

15.  )  Get  from  these  local  agencies,  reports  on  actual  or  potential  road  or  bridge 

washouts  and  be  prepared  to  shut  clown  sections  of  mains  that  are  affected. 

Valve  boxes  should  be  located  well  in  advance  and  chocked  to  see  that  rod 
will  operate  the  valve. 

16.  )  If  any  dam  shows  signs  of  failing,  be  prepared  to  notify  downstream  residents 

that  may  be  affected.  The  Engineering  Department  will  prepare  a  map  showing 
potential  flood  areas  in  case  a  dam  fails.  Although  the  primary  method  of 
damage  control  shall  be  proper  design,  construction  and  maintenance  of  all 
dams,  failure  must  be  considered  a  possibility  because  of  changing  runoff 
patterns  and  unpredictable  extremely  heavy  rainfall  such  as  during  a  hurricane. 

17.  )  After  the  flooding,  restore  each  station  and  source  to  normal  service  as  soon 

as  practical.  Expect  high  water  usage  from  people  cleaning  up  damage*  such  as 
hosing  down  flooded  basements,  etc.  Dry  out  electrical  facilities  and  where 
necessary,  get  Engineering  or  electrical  contractor  to  double-check  facilltlCv-. 
before  running. 

•  t  •  •  •  • . •  •  •  •  •  .  •  •  •  • 
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VISUAL  INSPECTION  CHECKLIST  FOR  DAMS 
The  Connecticut  Vlater  Company 

Dam  Marne :  X  .  ‘■'•X »■  yZsS  Inspection  Date:  /  X'  ' 

Present  at  Inspection:  ~\/f /*'  '  X- ,  ^  '  >  ’ 

Reservoir  Level:  .<T 

General  condition  of  slopes  or  dam  faces: 

Any  evidence  of  erosion  on  upstream  face? 

On  downstream  face?  -XXX 
Any  unwanted  tree  growth?  /XrX  '  -a:X 

Any  animal  burrows  in  slopes?  XXX’ 

Any  notable  earth  movements? 


Any.  spongy  spots  or  noticeable  seepage?  C5X.X  f  csL[/£>\'  XV 'XrV'lr 

Spillway  condition: 

Spillway  Obstructions:  yA/^>A/'/-r  * 

Tall  Race  Conditions : .  «CX>- V-  X/X/ 

Downstream  obstructions  or  undermining  of  spillway  or  splash  pad :  X'X?X£-X  ^ 


I 


Comments  or  recommendations: 


X  X 


V  X 
.  7T 
".yo-:v;-,ov/ 


I'.'S/S.-r  /*  .--Xb'X  *£<■’*>/  *  r 


Prepared  by^X'jX^  X 

Reviewed  by: 


date 

date 
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APPENDIX 


SECTION  C:  DETAIL  PHOTOGRAPHS 

i 

I 


5 


PHOTO  3  -  Intu.tu  structure  and  right  spillway  wingwali.  Note 
cracks  whicn  have  been  sealed. 


PHOTO  4-16  inch  and  6  inch  diameter  cast  iron  low  level  outlet 
pipes  from  intake  structure.  16  inch  blowoff  pipe  not 
shown. 


|us  ARMY  ENGINEER  DIV.  NEW  ENGLAND 

'  CORPS  OF  ENGINEERS 

WILThIM  ,  MASS 
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|  CAHN  ENGINEERS  INC. 

WAluNGFOFO,  comm  I 

I  ESC, KEEP  i 


national  program 

INSPECTION  OF 
NON-  FED.  DAMS 
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OF 


KILLINGWORTH  RESERVOIR  DAP 
TR.  MENUNKETESUCK  RIVER 


K1LLINGWORTH,  CONNECTICUT  j 
Ct1*  27  395  _ ! 
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CAHN  ENGINEERS  INC. 

WALLINGFORD,  CONN. 
ENGINEER 


I 


NON- FED.  DAMS 


7  595 


I 


PHOTO  7 


View  of  crest  and  upstream  face  of  dam  embankment 


PHOTO  6  -  Close-up  of  seep  at  left  downstream  toe  of  dam. 


[us  ARMY  ENGINEER  DiV.  NEW  ENGLAND 

CORPS  OF  ENGINEERS 
i  WAIthAM  ,  MASS 

l_  -  .  - 

NATIONAL  PROGRAM  OF 

KILLI NGWORTH  RESERVOIR  DAM 

TR.  Miu'iUNla-;VKdUCK  RIVER  j 

|  CAHN  ENGINEERS  INC 

j  WALLINGFORD,  CONN 

1  ENGINEER 

INbrtLUUN  Ur  |  ,  cuwwtLiicui  i 

*  C  E  ^  7  595 

NON-  Fc.0.  DAMS  j  date  Mar.  79  page  C-4 
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SECTION  D:  HYDRAULIC/HYDROLOGIC  COMPUTATIONS 

r  • 

»  • 

•  • 

»  • 

f  -  • 


USGS  QUADRANGLES 
CLINTON  1970 
HADDAM  1971 
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PRELIMINARY  GUIDANCE 
FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISCHARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


I  • 


I  • 


*  • 


New  England  Division 
Corps  of  Engineers 


March  197B 

»  • 


I  • 


I  • 


t 

Q 


MAXIMUM  PROBABLE  FLOOD  IK FLOWS 
NED  RESERVOIRS 


Pro 1 set 

S 

D.A. 

MPF 

(cfs) 

(sq.  ni.)  c 

fs/sq.  mi 

1.  Hall  Meadow  Brook 

26,600 

17.2 

1,546 

2.  East  Branch 

15, *00 

9.25 

1,675 

3.  Thomas ton 

158,000 

97.2 

1,625 

4.  Northfield  Brook 

9,000 

5.7 

1,580 

S.  Black  Rock 

35,000 

20.4 

1,715 

6.  Hancock  Brook 

20,700 

12.0 

1,725 

7 .  Hop  Brook 

26.400 

16.4 

1,610 

8.  Tully 

47,000 

50.0 

940 

9.  Barra  Falls 

61,000 

55.0 

1,109 

10.  Conant  Brook 

11,900 

7.8 

1,525 

11.  Knlghtvllla 

160,000 

162.0 

987 

12.  Llttlevllle 

98,000 

52.3 

1,870 

13.  Colebrook  River 

165,000 

118.0 

1,400 

14 .  Mad  River 

30,000 

18.2 

1,650 

15.  Sucker  Brook 

6,500 

3.43 

1,895 

16.  Union  Village 

110,000 

126.0 

873 

17 .  North  Hartland 

199,000 

220.0 

904 

18.  North  Springfield 

157,000 

158.0 

994 

19.  Ball  Mountain 

190,000 

172.0 

1,105 

20.  Townshend 

228.000 

106.0(278  total) 

820 

21.  Surry  Mountain 

63,000 

100.0 

630 

22.  Otter  Brook 

45,000 

47.0 

957 

23.  Birch  Hill 

88,500 

175.0 

505 

24 .  East  Br inf laid 

73,900 

67.5 

1,095 

25.  tfestvllle 

38,400 

99.5(32  net) 

1,200 

26.  Vest  Thompson 

85,000 

173.5(74  net) 

1,150 

27.  Hodges  Village 

35,600 

31.1 

1,145 

28.  Buffustvllle 

36,500 

26.5 

1,377 

29.  Mansfield  Hollow 

125,000 

159.0 

786 

30.  West  Hill 

26,000 

28.0 

928 

31.  Franklin  Falls 

210,000 

1000.0 

210 

32.  Blackwater 

66,500 

128.0 

520 

33.  Hopklnton 

135,000 

426.0 

316 

34.  Everett 

68,000 

64.0 

1,062 

35.  Mac Dove 11 

36,300 

44.0 

825 

0-2 


MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  Mid  Coastal  Areas) 


River 

.  SPF 
(cfs) 

D.A. 

(sq.  »i.) 

MPF 

(cfs/sq.  mi.) 

Pavtuxet  River 

19.000 

200 

190 

Mill  River  (R.I.) 

8.500 

34 

500 

Patara  River  (R.I.) 

e 

3,200 

13 

490 

Kettle  Brook 

8,000 

30 

530 

Sudbury  River. 

11,700 

86 

270 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

Charles  River. 

6,000 

184 

65 

Blackatone  River. 

43,000 

416 

200 

Quinebaug  River 

55,000 

331 

330 

ESTIMATING  EFFECT  Of  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


INFLOW 


OUTFLOW 


Qpi 


Qp  3 


Qp  2 


STEP  Is  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2s  a.  Determine  Surcharge  Height  To  Pass 
•'Qpi". 

b.  Determine  Volume  of  Surcharge 
(STORiJ  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New> 
England  equals  Approx.  19'*,  Therefore 

Q p 2  =  Qpi  X  (1  —  ^TORl  ) 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR  2"  To  Pass  ,,Qp2,r 

b.  Average  ’’STORi”  and  ”STOR2’*  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  ”Qp3*\ 


"RULE  OF  THUMB"  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  I:  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2,  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qpl). 

OP.  a  %7  WbVg-  Y0% 

wb=  BREACH  l.'IDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40%  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 


Y0=  TOiAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  OATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 


STEP  4:  ESTIMATE  REACH  OUTFLOW  (Q  2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qp-|  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^  IN  REACH  IN  AC-FT.  (NOTE:  IF  Vt  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  qp2. 

Qp2(TRIAL)  =  Qp,  (  I  ) 

C.  COMPUTE  v2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V,  AND  V?  AND  COMPUTE  Qp£. 

Qp2  =  Op,  (  I  -  ^5®  ) 

STEP  5  !  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 
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